Background: Many older patients approaching end-stage kidney disease have to decide whether to go for dialysis or non-dialytic conservative care (CC). Shared decision-making is recommended to align the treatment plan with the patient's preferences and values. Little is known about older patients' experiences with shared decision-making on dialysis or CC. Methods: We performed a survey study, in collaboration with the Dutch Kidney Patients Association, in 99 patients aged ≥70 years who had chosen dialysis (n = 75) or CC (n = 24) after a shared decision-making process involving an experienced multidisciplinary team. Results: Patients stated to be overall satisfied with the shared decision-making process (% with score 6-10 on 11point Likert scale, dialysis versus CC: 93% vs. 91%, P = 0.06), and treatment decision (87% vs. 91%, P = 0.03). However, patients also reported negative experiences, especially those who had chosen dialysis. Such negative experiences were related to the timing, informing, and level of decision-making being shared. More patients who selected dialysis indicated to have felt forced to make a decision, mostly due to the circumstances, such as their deteriorating health or kidney function, or by their nephrologist (31% vs. 5%, P = 0.01). Also, patients who selected dialysis mentioned a perceived lack of choice as most common reason for choosing dialysis, and 55% considered their own opinion as most important rather than their nephrologists' or relatives' opinion compared to 90% of the patients who had chosen CC (P = 0.02). A subset of patients who had chosen dialysis still doubted their treatment decision compared to no patient who had chosen CC (17% vs. 0%, P = 0.03). Conclusions: Older patients reported contrasting experiences with shared decision-making on dialysis or CC. Despite high overall satisfaction, the underlying negative experiences illustrate important but modifiable barriers to an optimal shared decision-making process.
Background
An increasing number of older patients has advanced chronic kidney disease (CKD) [1, 2] . These patients, who often are frail, have comorbid conditions and decreased independence [3, 4] , are being considered for dialysis, which has become the most common treatment pathway for end-stage kidney disease in older patients. Dialysis is an intensive treatment that patients, their family, and clinicians might consider as too burdensome, outweighing the benefits. Non-dialytic conservative care (CC) has been recognized as reasonable alternative [5] . The main goal of a multidisciplinary CC pathway is to preserve quality of life instead of longevity. There is growing evidence from observational studies that dialysis may not prolong life or improve quality of life compared to CC in older patients, particularly in the oldest old and those with severe comorbidity [6] [7] [8] [9] [10] .
Recent guidelines recommend shared decision-making as model to decide on preferred treatment in patients with advanced CKD [5, [11] [12] [13] [14] . The main goal of shared decision-making is to align the treatment plan with the patient's preferences and values by having discussions between patient and professional to come to a joint decision. Although the new guidelines help clinicians to do so, there is ongoing debate how the shared decisionmaking process on dialysis or CC should take place. For example, what timing is best to initiate decision-making [15] [16] [17] , what factors influence patient and professional decision-making [16, 18] , and how to properly counsel and involve older patients [17, [19] [20] [21] . Furthermore, in shared decision-making both patients and clinicians need to understand what considerations are important for the other.
The professionals' perspectives on treatment decisionmaking in older patients with advanced CKD have been studied relatively well. These studies found that nephrologists attach most value to the patient's preferences, followed by comorbidity, cognitive function, and physical function [22, 23] . Other studies, however, showed that nephrologists predominantly base the decision whether to start dialysis on biomedical factors and a tendency to prolong life [18] , that they struggle to explain disease trajectory and prognosis [21, [24] [25] [26] , and that nephrologists differ in their interpretation and approach to patient engagement [20] .
Little is known about the views of older patients with advanced CKD on shared decision-making for choosing dialysis or CC. Several studies have explored reasons of older patients for their treatment choice [27] [28] [29] [30] [31] , but only three included both patient groups who either had chosen dialysis or CC [32] [33] [34] . Furthermore, older patients' experiences with, and preferences for, shared decision-making on dialysis or CC are still largely unexplored, particularly of patients who chose CC [16, 18] .
Better understanding of these aspects for both patient groups may help to improve shared decision-making processes and patient-centered care. Therefore, the aim of our survey was to assess and compare older patients' experiences with, and preferences for, a shared decisionmaking process on dialysis or CC.
Methods
In collaboration with the Dutch Kidney Patients Association, two patient representatives and a policy adviser were involved in designing the study and questionnaire. They performed an anonymous systematic evaluation of our research protocol using an assessment form developed by the Association.
Participants
Patients with stage 4/5 CKD aged ≥70 years who had chosen dialysis or CC after a shared decision-making process were recruited from a previously identified cohort in a non-academic teaching hospital in The Netherlands [8] . Patients of this cohort alive in 2015 and 2016 were asked to participate during a routine hospital visit or by phone. Exclusion criteria were mental incapacitation or language problems of such severity that the informed consent procedure or the questionnaire could not be completed. Written informed consent was obtained from all included patients. The local research ethics committee waived the need for ethical approval.
Shared decision-making process
An experienced multidisciplinary team of nephrologists, nephrology nurses, social workers, and dieticians was involved in the shared decision-making process on preferred treatment. As part of standard care, the nephrologist initiated the process when the patient's kidney function dropped < 20 mL/min/1.73m 2 by making the patient and family aware of the need for a decision. This was followed by in-depth discussions with the patient and family on preferred treatment, during which oral and written information were given about practicalities, benefits, and risks of the different treatment modalities including dialysis and CC. Each shared decision-making process was tailored to the individual patient recognizing the patient's needs and preferences in making a decision. Alongside the regular outpatient visits, standard but not obligatory components offered to all patients included a one-hour counselling and education session about possible treatment by the nephrology nurse, and a visit to the patient's home by the social worker. Patients were also invited to visit the dialysis unit. Finally, a decision on preferred treatment was made during a consultation with the nephrologist, which was defined in the study as 'original treatment decision' and based on the recording note in the medical record. This decision was regularly evaluated and patients always had the opportunity to change their original decision.
In patients choosing hemodialysis or peritoneal dialysis, dialysis treatment was prepared and initiated once needed. We defined the dialysis group as all patients who had chosen for the intention to start dialysis after the shared decision-making process (ie, choice for dialysis-group), comprising both pre-dialysis patients and those who started with dialysis. In patients choosing CC, active medical treatment and multidisciplinary care were continued.
Questionnaire
The questionnaire was newly developed to assess experiences and preferences of older patients related to their shared decision-making process on dialysis or CC, and to explore reasons for their treatment choice. Input on the questionnaire-including content, appropriateness of wording, and clarity-was generated from the literature and from the multidisciplinary team involved in counselling (nephrologists, nurses, social workers), an ethicist, two patient representatives, and a policy advisor of the Dutch Kidney Patients Association to establish content validity. Main topics to be assessed were the patient's level of preparedness for shared decision-making, the timing of the decision-making, its informing, the level of decision-making being shared, and the patient's satisfaction with the shared decision-making process and treatment decision. The final version consisted of 27 questions, including: binary questions (yes/no); questions with a 11-point Likert scale, categorised into: positive (score 6-10), neutral (score 5), or negative answer (score 0-4); and open-ended questions (Additional file 1). Additional questions were included to determine marital status, religion, and education level [35] .
Data collection and analyses
The questionnaire was completed by patients at a selfchosen moment, or administered by a researcher (WV, JD) during a hospital visit. Data collected from electronic medical records included: age, sex, comorbidity, time since original treatment decision (defined as time between recording note of original treatment decision after the shared decision-making process in the medical record, and taking part in the survey), and number of consultations about preferred treatment between patient and healthcare team. Comorbidity was scored according to the Davies comorbidity score [36] , which is based on the presence of seven comorbid conditions producing three risk groups: no comorbidity (score 0), intermediate comorbidity (score 1 or 2), and severe comorbidity (score ≥ 3). Descriptive statistics were used including the unpaired t, chi-squared, Fisher-Freeman-Halton, and Mann-Whitney U test. A P value < 0.05 was considered statistically significant. Statistical analyses were performed using IBM SPSS Statistics 24.0. Open text responses were independently categorised into themes by two researchers (WV, JD), followed by discussions within the research team-including a patient representative-to reach consensus.
Results
Of 128 eligible patients, 99 (77%) consented and answered the questionnaire: 75 who had chosen dialysis, and 24 CC after the shared decision-making process. The median time between original treatment decision and the survey was 19.4 months for patients of the dialysis group (interquartile range: 9.3-49.7 months), and 11.6 months for patients of the CC group (interquartile range: 3.8-30.2 months). Prior to the survey, two patients had changed their original decision to start dialysis into CC, and one patient from CC into hemodialysis. They were analysed according to their most recent decision on preferred treatment. Of the 75 patients who selected dialysis, 34 (55%) patients initiated dialysis in the period between original decision and the survey (median of 22.9 months between dialysis start and survey). In patients of the CC group, the median eGFR at the time of the survey was 15.0 mL/min/1.73m 2 (interquartile range: 12.5-20.5 mL/min/1.73m 2 ). Table 1 shows the patient characteristics. Patients of the CC group were older, and lived more frequently without a partner. No significant differences were observed in sex, Davies comorbidity score, education level, and religion. Patients of the dialysis group had on average twice as many consultations about preferred treatment with the healthcare team during the shared decision-making process.
Patients' satisfaction
Figures 1 and 2 show the patients' satisfaction with the shared decision-making process, and treatment decision rated on a 11-point Likert scale. The majority reported to be satisfied with their decision-making process (% with score 6-10, dialysis versus CC: 93% vs. 91%, P = 0.06), and treatment choice (87% vs. 91%, P = 0.03). Table 2 presents the findings on patients' experiences with shared decision-making on dialysis or CC (for additional findings: see Additional file 2).
Patients' experiences with shared decision-making

Preparedness for shared decision-making
The majority of both patient groups answered they had no prior thoughts on preferred treatment before counselling started (dialysis versus CC: 63% vs. 71%). They had never heard of dialysis before, perceived it as irrelevant to think about it yet: "When there are no clinical signs or symptoms, it [treatment] is far from being on your mind" (dialysis patient), or had been postponing decision-making: "[I had] previously thought about it, but [it] was not an issue yet, so [I] pushed it as far away as possible" (dialysis patient). Patients also described wrong expectations about the disease course: "[I] had never thought it [dialysis] would become really necessary for me" (dialysis patient), or unawareness of their disease: "[It] was a surprise to hear that my kidneys were functioning so badly" (CC patient). Patients from the dialysis group who did have prior thoughts on preferred treatment experienced a lack of choice and did not see any alternatives than to undergo dialysis, while some were positive to do everything possible. Such patients from the CC group considered dialysis as too burdensome.
Timing of shared decision-making
Both patient groups reported that counselling on treatment plan was started at the right time (90% vs. 91%), and that there had been enough time to make a decision (79% vs. 87%). Those answering negatively would have preferred more time to consider their situation more extensively, to prepare themselves better: "[Counselling] should have started much earlier, I was shocked when I heard about it [dialysis] . The doctor should have acted more in advance" (dialysis patient), or to still be able to actively try to delay further deterioration of their kidney function: "I would have paid more attention to my health, with better diet.
[I] would have been confronted with the consequences of my declining kidney function earlier" (dialysis patient), although some acknowledged that their clinical condition restricted time for decisionmaking. Four patients stated counselling had been started too early because dialysis initiation was still not needed, or they experienced stress about the potential start: "[I have] mixed feelings, it [counselling] will always be unexpected. I know it for about a year now and think at each hospital visit: what are they going to say?" (choice for dialysis).
One third of the patients who had chosen dialysis reported they had felt forced to make a decision, compared to almost none of who had chosen CC (31% vs. 5%, P = 0.01). Most patients mentioned to have felt forced due to the circumstances, such as deteriorating health or kidney function, or by their nephrologist. Some mentioned their relatives, or a perceived lack of choice. Less patients of the dialysis group remembered if the possibility of postponing a decision was mentioned (39% vs. 71%, P = 0.008).
Informing shared decision-making
Both patient groups answered they had received enough information to make a decision (81% vs. 73%). However, relatively more patients who had chosen CC indicated to have missed information (6% vs. 17%, P = 0.18). They preferred more information about the different treatment options, the trajectory from preparation of dialysis treatment-including the shunt operation-until start, and possible symptoms at low kidney function.
Half of the patients who had chosen dialysis remembered that withholding dialysis was discussed as treatment option, against most patients who had chosen CC (50% vs. 86%, P = 0.002). One CC patient answered that treatment options other than CC were barely discussed. 
Level of decision-making being shared
About half of the patients who had chosen dialysis indicated their own opinion as most important in making their treatment decision, compared to almost all patients who had chosen CC (55% vs. 90%, P = 0.02). Patients of the dialysis group more frequently reported the nephrologist's or nurse's opinion (36% vs. 11%), and of relatives (10% vs. 0%) as most important. The majority reported they had experienced sufficient guidance from the healthcare team during decisionmaking (96% vs. 95%), and had confidence in their doctor's advice on preferred treatment (92% vs. 78%). Those who experienced insufficient guidance mentioned they needed more time and information. One patient answered: "In retrospect, I did not completely understand what dialysis is. An educational video using simple and comprehensible language would have been nice. Particularly because of [my] reduced capacity to process information due to my high age" (CC patient).
Most patients in both groups felt supported by their nephrologist and nurse in their decision (85% vs. 73%). Two patients of the CC group did not feel supported at all. Patients felt supported by their relatives (85% vs. 82%), although explaining their choice could be difficult: "It took a lot of energy to explain our children that I deliberately opted for conservative care. At first, they did not understand it. Now they do" (CC patient).
General suggestions for improvements
Subsets of both patient groups answered that decisionmaking could have been better (12% vs. 21%). Suggested improvements were: more information on all treatment options, tailoring of information to an individual's situation, and more time, deliberation, and involvement in decision-making.
Current doubts about treatment choice
Twelve patients who had chosen dialysis answered to still have doubts about their treatment decision at the moment of the survey, compared to none of who had chosen CC (17% vs. 0%, P = 0.03). These patients were reconsidering their decision: "Should I really do it [dialysis] considering my age?" (still pre-dialysis), or doubting which dialysis modality would be best: "Whether or not to start dialysis is not difficult, but if I can do everything on my own is uncertain" (choice for peritoneal dialysis). One patient indicated to regret his decision to start dialysis: "[I] do not know if I want to live longer, [I] would rather have died back then [before start]". Another patient did not doubt his decision for dialysis, although: "If I would have to decide again: [I would choose to] withhold dialysis.
[My] health has deteriorated a lot. Four years ago, I felt much more vital". Table 3 summarizes the patients' responses to the openended question why they had chosen dialysis or CC. Both patient groups had contrasting reasons for their treatment choice: patients who had chosen dialysis most frequently mentioned a perceived lack of choice, and life prolongation; while patients who had chosen CC most frequently mentioned the treatment burden of dialysis, its impact on their quality of life, and their age and sense of life completion.
Reasons for treatment choice
Discussion
In this survey, we determined older patients' experiences with, and preferences for, shared decision-making on dialysis or CC. Patients indicated to be overall satisfied with their shared decision-making process, and treatment decision. However, we observed a discrepancy between the high satisfaction and underlying negative experiences that older patients reported as well, especially patients who had chosen dialysis. Such negative experiences were related to the timing, informing, and level of decisionmaking being shared. We found that a substantial subset of patients who had chosen dialysis still doubted their treatment decision. These findings show that-despite high overall satisfaction-older patients had contrasting experiences with shared decision-making on dialysis or CC, and the negative experiences illustrate important but modifiable barriers to an optimal shared decision-making process. We conclude that early initiation of decisionmaking is needed as in advance care planning and that shared decision-making should entail a dynamic process instead of a single point in time, including multiple interactions between patient, family and healthcare team about possible treatment and ongoing evaluation once a decision has been made. Only few studies have assessed patients' satisfaction with shared decision-making on dialysis or CC, or with the treatment decision. Seah et al. found all nine CC patients to be content with their decision, similar to our findings [30] . Ladin et al., however, observed low treatment satisfaction in dialysis patients who lacked engagement during decision-making [37] . Studies including ours also show that many patients who chose dialysis doubt or regret their decision, especially if the decision was more driven by the nephrologist's preference [38] [39] [40] . No previous study directly determined patients' satisfaction with the decision-making process, but several assessed patients' experiences which give an indication. Consistent with our findings, patients often describe poor decision-making experiences, particularly patients on the most intensive treatment (dialysis) [16, 18, 32, 37] . Patients, including older patients, are found to desire more involvement in decision-making, which is associated with better outcomes like satisfaction, quality of life, and treatment adherence [19, [41] [42] [43] [44] .
The timing of shared decision-making is essential but there is ongoing debate what timing is best for decisionmaking processes on dialysis or CC [15] [16] [17] . Consistent with previous research [16, 19, 45] , we found indications that decision-making should be initiated earlier because older patients felt unprepared or even forced to decide. More time and interactions with the healthcare team are needed to help patients understand and cope with their situation before a decision is to be made, to absorb information during decision-making, and to deliberatively weigh benefits and burdens of treatment options against their preferences and values. We think shared decisionmaking should therefore be approached as ongoing process which has to be initiated earlier rather than at a specific point in time when a decision on treatment becomes needed. Such early decision-making also gives the possibilities to postpone or reconsider a decision, which is preferred by older patients and could help those who doubt or regret their choice [29, 34, 39] . During our review of medical records for data collection, we found eight patients who had chosen dialysis at the time of the questionnaire to have changed their decision into CC; two had already received a dialysis shunt. Ongoing evaluation of a decision is important to assure if a chosen treatment pathway is still in line with the patient's preferences as these may change, for example because of deteriorating health [19, 34, 46] . Care for older patients with advanced CKD offers valuable opportunities to timely start a dynamic process of shared decision-making because of the chronic disease course and often long-term relationships between patient and healthcare team.
To achieve decision-making to be shared, patients need to be aware that a decision is to be made and that their involvement matters. Studies including ours, however, frequently found that older patients are unaware of the need for a decision, experience a lack of choice-particularly patients who selected dialysis-and are not encouraged or enabled sufficiently enough to participate in shared decision-making [16, 18, 19, 37, 45] . We also found, consistent with previous studies, that only half of the dialysis patients indicated their own opinion as most important rather than their nephrologist's [38] [39] [40] , against the vast majority of CC patients [28, 30] , while a similar approach to shared decision-making was applied in all patients. The findings in the dialysis group are in agreement with studies in different populations, such as patients with cancer or other chronic diseases, showing that patients frequently experience to lack a choice and that there is a mismatch between preference for and perceived participation in decision-making in about half of the patients [47] [48] [49] . The professional's role is crucial in this but nephrologists are found to differ in their approach to shared decision-making and preferred level of patient involvement when choosing dialysis or CC [20, 21] . We think patient involvement should be individualized, recognizing differences in patients' preferences for involvement [41, 42] , though-as a minimum-clinicians should make every patient aware that a decision is to be made and that the patient's opinion is important, to offer each patient the opportunity to become involved in the decision-making about their treatment.
Patients, and their family, need information about possible treatment options to be able to decide on treatment for end-stage kidney disease. Consistent with previous studies [32, [37] [38] [39] 50] , however, we observed that many patients did not remember if withholding dialysis or CC was discussed, even reported by some patients on CC. This finding might indicate that CC was not discussed with patients, frequently found in other studies [21, 22, 32, 38, 50] , or that it remains unclear to patients that CC could be chosen as treatment. Influencing factors are the nephrologist's opinion about CC-some see CC as no care-and how well-established the CC pathway is in an institution [20, 21, 32] . Based on current evidence [5] [6] [7] [8] [9] [10] , CC is a reasonable treatment option in older patients. Therefore, patients should be informed about CC as one of the possible treatment options, including an explanation of the goals of a CC pathway to prevent misbeliefs that CC is the same as 'doing nothing'.
Shared decision-making also involves the achievement to align a treatment decision with the patient's preferences and values. Both patient groups are found to have contrasting reasons for their treatment choice: patients choose dialysis because of life prolongation, and CC because of quality of life [27] [28] [29] [30] [31] [32] [33] [34] . As patients have different considerations, counselling should be tailored to each individual and incorporate the relevant topics for that patient. More data on patient-relevant outcomes of dialysis versus CC are needed [8, 51, 52] . Prognostic tools may be useful to inform patients, their family, and clinicians on possible outcomes, although tools need to be developed for both treatment pathways and should focus on not only survival but also other patient-relevant outcomes, like quality of life, symptoms and hospitalization [53] . More importantly, the findings on patients' reasons for their treatment decision indicate that older patients with advanced CKD rather consider their values and goals towards life, quality of life, and death than having a biomedical focus including treatment effectiveness on which nephrologists base their decision [18, 20, 21] . A shift to a more person-centred ethos could facilitate better eliciting and understanding of patients' priorities [19] .
Our study has important limitations. First, recall bias may have influenced patients' responses about their decision-making process; we cannot verify whether experiences did actually happen or how the process took place. Furthermore, the observed discrepancy between patients' satisfaction but underlying negative experiences could be explained by socially desirable responding; true satisfaction might be lower. Second, the findings reflect the experiences and preferences of a limited number of patients. We think that each negative patient experience is relevant to take into account, although some were reported by a minority. Third, the generalizability of our results may be hindered by differences in approach to shared decisionmaking and CC at other institutions. Fourth, we used a self-developed questionnaire which needs further validation and focused on patients' perspectives.
A strength is that we included both patient groups who either had chosen dialysis or CC. Except for age and living status, the groups were comparable; observed differences could not be explained by patient characteristics as comorbidity and education level. Another strength is our longstanding institutional policy to discuss both dialysis and CC with patients. Further exploration is needed to improve our understanding of patients' experiences and preferences, as well as the role of patients' partner and family in decision-making.
Conclusions
We found that older patients with advanced CKD had contrasting experiences with shared decision-making on dialysis or CC alongside high overall satisfaction, and identified important barriers for improvement. We conclude that early initiation of decision-making is needed as in advance care planning and that shared decision-making should entail a dynamic process instead of a single point in time. Such approach to shared decision-making will help to achieve the overall goal to collaboratively decide by patient and professional on a treatment pathway that fits best with the patient.
Additional files
Additional file 1: Questionnaire on patients' experiences with, and preferences for, shared decision-making on dialysis or conservative care. 
